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(54) DYNAMIC PRESSURE BEARING DEVICE AND MANUFACTURING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce manufacturing 
cost and improve performance of a bearing. j^.., 
SOLUTION: A thrust member 10 is inserted into an inner 
peripheral face 7c of a housing 7, its end face 10a is ibi^ 
abutted on a lower side end face 2b2 of a flange part 2b, 
and, at the same time, an upper side end face 2b1 of the 
flange part 2b is abutted on a lower side end face 8c of a up- 
bearing sleeve 8. This condition is that of thrust bearing 
clearance zero. After that, the thrust member 10 is 
relatively moved in the axial direction for the housing 7 
and the bearing sleeve 8 by a dimension 5 (5=51+62) 
equivalent to a total of a thrust bearing clearance (size 5 
1) of a first thrust bearing part S1 and a thrust bearing 
clearance (size 52) of a second thrust bearing part S2 

together with a shaft member 2. When the thrust member 10 is fixed to the housing 7 at this 
position, the predetermined thrust bearing clearance 6 (5=51+52) is formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Housing, the bearing sleeve fixed to the inner circumference of this housing, and the shank 
material which has a shank and a flange, The radial bearing section which carries out non-contact 
support of said shank in a radial direction in a dynamic pressure operation of the lubricating oil which it 
is prepared between the thrust member fixed to said housing, and the inner skin of said bearing sleeve 
and the peripheral face of said shank, and is produced in a radial bearing clearance, The 1 st thrust shaft 
receiving part which carries out non-contact support of said flange in the thrust direction in a dynamic 
pressure operation of the lubricating oil which it is prepared between the end side of said bearing sleeve 
and the end side of said flange which counters this, and is produced in a thrust-bearing clearance, It is 
prepared between the end face of said thrust member, and the other end side of said flange which 
counters this. Have the 2nd thrust-bearing section which carries out non-contact support of said flange in 
the thrust direction in a dynamic pressure operation of the lubricating oil produced in a thrust-bearing 
clearance, and it is based on the end side of said bearing sleeve positioned in the predetermined location 
of said housing. Hydrodynamic bearing equipment characterized by forming the thrust bearing clearance 
between said 1 st thrust bearing section and the 2nd thrust bearing section in a predetermined dimension 
by setting up the location to said housing of said thrust member. 

[Claim 2] Hydrodynamic bearing equipment according to claim 1 characterized by establishing the seal 
means which carries out the seal of the building envelope of said housing to the other end side side of 
said bearing sleeve. 

[Claim 3] Hydrodynamic bearing equipment according to claim 2 characterized by forming said seal 
means in one at said housing. 

[Claim 4] Hydrodynamic bearing equipment according to claim 2 or 3 characterized by making 
positioning to said housing of said bearing sleeve when the other end side of said bearing sleeve contacts 
said seal means. 

[Claim 5] Hydrodynamic bearing equipment given in any of claims 1-4 they are with which inner 
circumference of said housing is characterized by having a straight configuration in shaft orientations. 
[Claim 6] Hydrodynamic bearing equipment given in any of claims 1-3 characterized by making 
positioning to said housing of said bearing sleeve when the level difference section is prepared in the 
inner circumference of said housing and the end section of said bearing sleeve contacts said level 
difference section they are. 

[Claim 7] Hydrodynamic bearing equipment given in any of claims 1-6 characterized by forming said 
bearing sleeve with the sintered metal they are. 

[Claim 8] Hydrodynamic bearing equipment given in any of claims 1-3 characterized by forming said 
housing and said bearing sleeve in one they are. 

[Claim 9] Housing, the bearing sleeve fixed to the inner circumference of this housing, and the shank 
material which has a shank and a flange, The radial bearing section which carries out non-contact 
support of said shank in a radial direction in a dynamic pressure operation of the lubricating oil which it 
is prepared between the thrust member fixed to said housing, and the inner skin of said bearing sleeve 
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and the peripheral face of said shank, and is produced in a radial bearing clearance, The 1 st thrust shaft 
receiving part which carries out non-contact support of said flange in the thrust direction in a dynamic 
pressure operation of the lubricating oil which it is prepared between the end side of said bearing sleeve 
and the end side of said flange which counters this, and is produced in a thrust-bearing clearance, It is 
prepared between the end face of said thrust member, and the other end side of said flange which 
counters this. Hydrodynamic bearing equipment equipped with the 2nd thrust shaft receiving part which 
carries out non-contact support of said flange in the thrust direction in a dynamic pressure operation of 
the lubricating oil produced in a thrust-bearing clearance, By being the ****** approach, positioning 
said bearing sleeve in the predetermined location of said housing, and setting up the location to said 
housing of said thrust member on the basis of the end side of said bearing sleeve The manufacture 
approach of the hydrodynamic bearing equipment characterized by forming the thrust bearing clearance 
between said 1 st thrust bearing section and the 2nd thrust bearing section in a predetermined dimension. 
[Claim 1 0] The manufacture approach of the hydrodynamic bearing equipment according to claim 9 
characterized by carrying out by making the other end side of said bearing sleeve contact a seal means 
by which positioning of said bearing sleeve was prepared by said housing at one or another object. 
[Claim 1 1] The manufacture approach of the hydrodynamic bearing equipment according to claim 9 
characterized by carrying out by making the end section of said bearing sleeve contact the level 
difference section in which positioning of said bearing sleeve was prepared by said housing. 
[Claim 12] The manufacture approach of the hydrodynamic bearing equipment according to claim 9 
characterized by performing positioning of said bearing sleeve by forming said bearing sleeve in said 
housing and one. 

[Claim 13] The process which forms said thrust bearing clearance in a predetermined dimension While 
making the end side of said flange contact the end side of said bearing sleeve The phase of making the 
end face of said thrust member contacting the other end side of said flange, Only the dimension 
equivalent to the total quantity of the thrust bearing clearance between said 1st thrust bearing section and 
the 2nd thrust bearing section said thrust member The manufacture approach of hydrodynamic bearing 
equipment given in any of claims 9-12 characterized by having the phase of making shaft orientations 
displaced relatively to said housing and bearing sleeve they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydrodynamic bearing equipment which carries out 
non-contact support of the rotation member in a dynamic pressure operation of the lubricating oil 
produced in a bearing clearance. This bearing equipment is suitable as objects for small motors, such as 
spindle motors, such as optical-magnetic disc equipment, such as optical disk units, such as magnetic 
disk drives, such as information machines and equipment, for example, HDD, FDD, etc., CD-ROM, 
CD-R/RW, and DVD-ROM/RAM, and MD, MO, a polygon scanner motor of a laser beam printer 
(LBP), or an electrical machinery and apparatus, for example, an axial flow fan etc. 
[0002] 

[Description of the Prior Art] The various above-mentioned motors are asked for improvement in the 
speed besides high rotation precision, low-cost-izing, low noise-ization, etc. The bearing which supports 
the spindle of the motor concerned is in one of the components which determine these military 
requirements, and use of the hydrodynamic bearing which has the property excellent in the above- 
mentioned military requirement as this kind of bearing in recent years is considered, or it is actually 
used. 

[0003] For example, with the hydrodynamic bearing equipment built into the spindle motor of disk 
units, such as HDD, the radial bearing section which enables non-contact support of the rotation of 
shank material to a radial direction, and the thrust bearing section which enables non-contact support of 
the rotation of shank material in the thrust direction are prepared, and the hydrodynamic bearing which 
has a slot for dynamic pressure generating (dynamic pressure slot) in the bearing surface is used as these 
bearings. The dynamic pressure slot of the radial bearing section is formed in the inner skin of a bearing 
sleeve, or the peripheral face of shank material, and the dynamic pressure slot of the thrust-bearing 
section is formed in the both-ends side of the flange, or the fields (the end face of a bearing sleeve, end 
face of the thrust-section material arranged in the pars basilaris ossis occipitalis of housing, etc.) which 
counter this, respectively, when using the shank material equipped with the flange. Usually, when a 
bearing sleeve is fixed to the predetermined location of the inner circumference of housing and it 
constitutes the pars basilaris ossis occipitalis of housing from a thrust member, the inlaw section (stage- 
like part) for positioning this thrust member is prepared in housing in many cases (it is inserting a thrust 
member in the inlaw section, and the thrust member to housing is positioned.). Furthermore, in order to 
prevent that the lubricating oil with which the building envelope of housing was lubricated leaks 
outside, a seal member is arranged in opening of housing in many cases. 
[0004] 

[Problem(s) to be Solved by the Invention] The hydrodynamic bearing equipment of the above- 
mentioned configuration consists of components, such as housing, a bearing sleeve, shank material, a 
thrust member, and a seal member, and efforts to raise the process tolerance and assembly precision of 
each part article are made that the high bearing engine performance needed with the more and more 
high-performance-izing of information machines and equipment should be secured. The bearing sleeve 
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from which especially the magnitude of a thrust-bearing clearance serves as a shaft-orientations 
dimension of the flange of shank material, profile irregularity of a both-ends side, and a thrust-bearing 
side, and the components precision of the profile irregularity of the end face of thrust-section material, 
Since it is influenced of the assembly precision of the shaft-orientations tooth space between a bearing 
sleeve and a thrust member, the actual condition is that managing to a request value is having forced 
difficultly therefore components processing highly precise beyond the need, and complicated assembly 
operation. On the other hand, in connection with the inclination of low-pricing of information machines 
and equipment, the demand of cost reduction to this kind of hydrodynamic bearing equipment is also 
still severer. 

[0005] The technical problem of this invention is offering much more low cost hydrodynamic bearing 
equipment. 

[0006] Other technical problems of this invention are offering the hydrodynamic bearing equipment 
which the thrust bearing clearance's was formed with a sufficient precision, and was more excellent in 
the bearing engine performance. 

[0007] The further technical problem of this invention is offering the approach the thrust bearing 
clearance in this kind of hydrodynamic bearing equipment being set up with a simply and sufficient 
precision. 
[0008] 

[Means for Solving the Problem] The bearing sleeve by which this invention was fixed to the inner 
circumference of housing and housing in order to solve the above-mentioned technical problem, The 
shank material which has a shank and a flange, and the thrust member fixed to housing, The radial 
bearing section which carries out non-contact support of the shank in a radial direction in a dynamic 
pressure operation of the lubricating oil which it is prepared between the inner skin of a bearing sleeve 
and the peripheral face of a shank, and is produced in a radial bearing clearance, The 1 st thrust shaft 
receiving part which carries out non-contact support of the flange in the thrust direction in a dynamic 
pressure operation of the lubricating oil which it is prepared between the end side of a bearing sleeve 
and the end side of the flange which counters this, and is produced in a thrust-bearing clearance, It is 
prepared between the end face of a thrust member, and the other end side of the flange which counters 
this. Have the 2nd thrust-bearing section which carries out non-contact support of the flange in the thrust 
direction in a dynamic pressure operation of the lubricating oil produced in a thrust-bearing clearance, 
and it is based on the end side of the bearing sleeve positioned in the predetermined location of housing. 
By setting up the location to housing of a thrust member, the configuration in which the thrust bearing 
clearance between the 1 st thrust bearing section and the 2nd thrust bearing section is formed in the 
predetermined dimension is offered. 

[0009] For example, with the configuration which performs the location of a thrust member in the inlaw 
section (stage-like part) prepared in housing (the thrust member to housing is positioned by inserting a 
thrust member in the inlaw section.), a thrust bearing clearance is influenced [ of the assembly precision 
(the step of the inlaw section, the end face of a bearing sleeve, and shaft-orientations dimension of a 
between) of a bearing sleeve ] to housing. Moreover, since the fixture of dedication needs to perform 
positioning of the bearing sleeve to housing, finally a thrust-bearing clearance is influenced for each part 
article of the profile irregularity of a thrust side (end face of the both-ends side of a flange, a bearing 
sleeve, and thrust- section material) at the time of assembly **********. On the other hand, with the 
configuration of this invention, since the location to housing of a thrust member is set up on the basis of 
the end side of the bearing sleeve positioned in the predetermined location of housing, a thrust bearing 
clearance is not influenced [ of the assembly precision of a bearing sleeve, or the profile irregularity of a 
thrust side ] to housing. Therefore, a thrust bearing clearance can be formed with a sufficient precision, 
and, thereby, much more improvement in the bearing engine performance can be aimed at. And since it 
is necessary to perform neither components processing highly precise beyond the need, nor complicated 
assembly operation in order to form a thrust bearing clearance with a sufficient precision, it also 
becomes the manufacture cost reduction of hydrodynamic bearing equipment. 
[0010] In the above-mentioned configuration, housing can consider as metal or the product made of 
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resin (injection-molded product of resin etc.). When making housing into metal, the machining articles 
(cutting-process-by-turning article etc.) of metal material, such as pressed parts (draw-forming article 
etc.), such as dies casting articles, such as an aluminum containing alloy, and a metal plate, and brass, 
the injection-molded product of metal powder, etc. can be used. 
[001 1] Here, the injection-molding method of metal powder is called "metal injection 
molding" (MIM:Metal Injection Molding). Generally, this MIM method is the fabricating method which 
injects, fabricates to metal mold, degreases continuously to it, sinters the Plastic solid except a binder, 
and is used as a finished product after kneading metal powder and a resin binder (after treatment is 
performed after sintering if needed.), and has the following features, namely, ** — by being able to form 
the bit and piece of a complicated configuration by the near net shape, being able to imprint ** metal 
mold configuration, being able to mass-produce the thing of the same configuration, and discerning 
contraction at the time of ** molding, contraction at the time of cleaning and sintering, etc. Since 
components with high dimensional accuracy can be produced and ** metal mold configuration is 
imprinted, the same profile irregularity (field roughness etc.) as the finish precision of metal mold can be 
secured, and near-net-shape-izing of difficulty work timber, such as ** stainless steel, is possible. 
[0012] Manufacture cost reduction can be planned by forming housing by the above-mentioned MIM 
method. In addition to housing, it may replace with housing and shank material and a thrust member 
may be formed by the above-mentioned MIM method. Since the field roughness of a radial side or a 
thrust side etc. can be finished with a sufficient precision by forming the member which has the radial 
side which constitutes the radial bearing section, and the thrust side which constitutes the thrust bearing 
section like shank material or a thrust member by the MIM method, it becomes processing cost 
reduction. Moreover, since a dynamic pressure slot can be formed in a radial side or a thrust side at 
shaping and coincidence by processing the configuration of a dynamic pressure slot on the necessary 
part of shaping metal mold (imprint), processing cost reduction can also be planned, being able to use 
subsequent dynamic pressure recessing as unnecessary. 

[0013] Moreover, adhesion according to epoxy system adhesives etc. as a means to fix a bearing sleeve 
to housing, press fit, laser beam welding (a laser beam is irradiated from the outer-diameter side of 
housing at least at the fixed part of a bearing sleeve.) Or a direct laser beam is irradiated at least at the 
fixed part of a bearing sleeve. RF pulse junction, caulking, etc. are employable. 
[0014] Moreover, they are press fit + adhesion and laser beam welding (a laser beam is irradiated from 
the outer-diameter side of housing at least at the fixed part of a thrust member.) as a means to fix a thrust 
member to housing. Or a direct laser beam is irradiated at least at the fixed part of a thrust member. RF 
pulse junction, caulking, etc. are employable. 

[0015] In the above-mentioned configuration, the seal means which carries out the seal of the building 
envelope of housing to the other end side side of a bearing sleeve can be established. This seal means 
can be formed by fixing a seal member to housing. In this case, adhesion according to epoxy system 
adhesives etc. as a fixed means of a seal member, press fit, laser beam welding (a laser beam is 
irradiated from the outer-diameter side of housing at least at the fixed part of a seal member.) Or a direct 
laser beam is irradiated at least at the fixed part of a seal member. RF pulse junction, caulking, etc. are 
employable. Or the above-mentioned seal means can be formed in housing at one. Thereby, components 
mark can be reduced and much more reduction of a manufacturing cost can be aimed at. Housing which 
formed the seal means in one can be formed by the above-mentioned MIM method. 
[0016] In the above-mentioned configuration, when the other end side of a bearing sleeve contacts a seal 
means, it can consider as the configuration with which positioning to housing of a bearing sleeve is 
made. Thereby, positioning of a bearing sleeve can be made easy and assembly operation can be 
simplified. 

[0017] In the above-mentioned configuration, although especially the inner circumference configuration 
of housing is not limited, it can be made into a configuration straight to shaft orientations. Thereby, the 
configuration of housing can be simplified and reduction of processing cost can be aimed at. 
[0018] Or the level difference section is prepared in the inner circumference of housing, and when the 
end section of a bearing sleeve contacts the level difference section, it can also consider as the 
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configuration with which positioning to housing of a bearing sleeve is made. Thereby, positioning of a 
bearing sleeve can be made easy and assembly operation can be simplified. 

[0019] In the above-mentioned configuration, a bearing sleeve can be formed with a sintered metal. 
[0020] Moreover, housing and a bearing sleeve can be formed in one in the above-mentioned 
configuration. Thereby, components mark can be reduced and much more reduction of a manufacturing 
cost can be aimed at. Housing which prepared the bearing sleeve in one can be formed by the above- 
mentioned MIM method. In this case, a dynamic pressure slot can be formed in the necessary part of 
housing at shaping and coincidence by processing the configuration of a dynamic pressure slot on the 
necessary part of metal mold (imprint). 

[0021] Moreover, the bearing sleeve by which this invention was fixed to the inner circumference of 
housing and housing in order to solve the above-mentioned technical problem, The shank material 
which has a shank and a flange, and the thrust member fixed to housing, The radial bearing section 
which carries out non-contact support of the shank in a radial direction in a dynamic pressure operation 
of the lubricating oil which it is prepared between the inner skin of a bearing sleeve and the peripheral 
face of a shank, and is produced in a radial bearing clearance, The 1 st thrust shaft receiving part which 
carries out non-contact support of the flange in the thrust direction in a dynamic pressure operation of 
the lubricating oil which it is prepared between the end side of a bearing sleeve and the end side of the 
flange which counters this, and is produced in a thrust-bearing clearance, It is prepared between the end 
face of a thrust member, and the other end side of the flange which counters this. It is the manufacture 
approach of hydrodynamic bearing equipment equipped with the 2nd thrust shaft receiving part which 
carries out non-contact support of the flange in the thrust direction in a dynamic pressure operation of 
the lubricating oil produced in a thrust-bearing clearance. The configuration which forms the thrust 
bearing clearance between the 1 st thrust bearing section and the 2nd thrust bearing section in a 
predetermined dimension is offered by positioning a bearing sleeve in the predetermined location of 
housing, and setting up the location to housing of a thrust member on the basis of the end side of a 
bearing sleeve. Since the location to housing of a thrust member is set up on the basis of the end side of 
the bearing sleeve positioned in the predetermined location of housing according to this configuration, a 
thrust bearing clearance is not influenced [ of the assembly precision of a bearing sleeve, or the profile 
irregularity of a thrust side ] to housing. Therefore, a thrust bearing clearance can be formed often 
[ precision ] and simply, and, thereby, much more improvement in the bearing engine performance can 
be aimed at. And since it is necessary to perform neither components processing highly precise beyond 
the need, nor complicated assembly operation in order to form a thrust bearing clearance with a 
sufficient precision, it also becomes the manufacture cost reduction of hydrodynamic bearing 
equipment. 

[0022] In the above-mentioned configuration, positioning of a bearing sleeve can be performed by 
making the other end side of a bearing sleeve contact the seal means formed in housing at one or another 
object. Or it can carry out by making the end section of a bearing sleeve contact the level difference 
section prepared in housing. Or it can also carry out by forming a bearing sleeve in housing and one. By 
these configurations, positioning of a bearing sleeve can be made easy and assembly operation can be 
simplified. 

[0023] In the above-mentioned configuration, the process which forms a thrust bearing clearance in a 
predetermined dimension The phase of making the end face of a thrust member contacting the other end 
side of a flange while making the end side of a flange contacting the end side of a bearing sleeve, It shall 
have the phase where only the dimension equivalent to the total quantity of the thrust bearing clearance 
between the 1 st thrust bearing section and the 2nd thrust bearing section makes a thrust member 
displaced relatively to shaft orientations to housing and a bearing sleeve. Thereby, since a thrust-bearing 
clearance stops influencing to housing of the assembly precision of a bearing sleeve, the shaft- 
orientations dimensional accuracy of not only the profile irregularity of a thrust side but a flange, etc., it 
can form a thrust-bearing clearance with a much more sufficient precision. 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 
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[0025] Drawing 1 shows the example of 1 configuration of the information machine dexterous spindle 
motor incorporating the hydrodynamic bearing equipment 1 concerning this operation gestalt. This 
spindle motor is used for disk driving gears, such as HDD, and is equipped with the hydrodynamic 
bearing equipment 1 which enables non-contact support of the rotation of the shank material 2, the disk 
hub 3 with which the shank material 2 was equipped, and the motor stator 4 and the motor rotor 5 made 
to counter through a radial gap. A stator 4 is attached in the periphery of casing 6, and Rota 5 is attached 
in the inner circumference of the disk hub 3. The inner circumference of casing 6 is equipped with the 
housing 7 of hydrodynamic bearing equipment 1 . the disk hub 3 — the disks D, such as a magnetic disk, 
— 1 — or two or more sheets are held. If it energizes to a stator 4, by it, Rota 5 will rotate by the 
excitation force between a stator 4 and Rota 5, and they will rotate [ the disk hub 3 and the shank 
material 2 are united and ] . 

[0026] Drawing 2 shows hydrodynamic bearing equipment 1 . This hydrodynamic bearing equipment 1 
carries out the component part of housing 7, the bearing sleeve 8 and the thrust member 10 which were 
fixed to housing 7, and the shank material 2, and is constituted. 

[0027] The 1st radial bearing section Rl and the 2nd radial bearing section R2 are isolated and formed 
in shaft orientations between the peripheral faces two al of inner skin 8a of a bearing sleeve 8, and 
shank 2a of the shank material 2. Moreover, the 1st thrust-bearing section SI is formed between bottom 
end-face 8c of a bearing sleeve 8, and top end- face 2b 1 of flange 2b of the shank material 2, and the 2nd 
thrust-bearing section S2 is formed between end-face 10a of the thrust-section material 10, and bottom 
end-face 2b2 of flange 2b. In addition, explanation is advanced by making the bottom, thrust member 
10, and contrary side by the expedient top side of explanation, and the thrust member 10 side into the 
bottom. 

[0028] Housing 7 was formed in the shape of a reverse cop by the MIM method from metal powder, 
such as magnesium, and is equipped with cylinder-like flank 7b and annular seal section 7a prolonged in 
the bore side from the upper limit of flank 7b at one. The inner skin seven al of seal section 7a counters 
through the peripheral face two al of shank 2a, and predetermined seal space. Moreover, inner skin 7c 
of flank 7b is a configuration straight to shaft orientations. 

[0029] The shank material 2 was formed by metal material, such as stainless steel, and is equipped with 
shank 2a and flange 2b prepared in the lower limit of shank 2a at one or another object. 
[0030] A bearing sleeve 8 is formed in the shape of a cylinder by the porous body which consists of a 
sintered metal, especially the porous body of the sintered metal which uses copper as a principal 
component, and is fixed to the predetermined location of inner skin 7c of housing 7 by proper means, 
such as adhesion, press fit, laser beam welding, and high frequency pulse junction. Top end-face 8b of a 
bearing sleeve 8 is in contact with seal section 7a of housing 7. 

[0031] the field of two upper and lower sides used as the radial bearing side of the 1st radial bearing 
section Rl and the 2nd radial bearing section R2 is isolated to shaft orientations, and prepares in inner 
skin 8a of the bearing sleeve 8 formed with this sintered metal — having — this — the dynamic pressure 
slot eight al of a herringbone configuration as shown in drawing 3 (a), and eight a2 are formed in two 
fields, respectively. In addition, the shape of a spiral configuration or a shaft-orientations quirk etc. may 
be adopted as a configuration of a dynamic pressure slot. 

[0032] Moreover, the dynamic pressure slot 8c 1 of a spiral configuration as shown in drawing 3 (b) is 
formed in bottom end-face 8c of a bearing sleeve 8 used as the thrust-bearing side of the 1 st thrust- 
bearing section SI. In addition, a herringbone configuration, a radial furrow configuration, etc. may be 
adopted as a configuration of a dynamic pressure slot. 

[0033] As shown in drawing 4 , the thrust member 10 is formed disc-like by the MIM method from 
metal powder, such as magnesium, and is fixed to the lower limit section of inner skin 7c of housing 7 
by proper means, such as press fit + adhesion, laser beam welding, and high frequency pulse junction. 
The dynamic pressure slot ten al of a herringbone configuration as shown in drawing 4 (b) is formed in 
end- face 1 0a of the thrust member 1 0 used as the thrust bearing side of the 2nd thrust bearing section 
S2. When forming the thrust member 10 by the MIM method, this dynamic pressure slot ten al can be 
formed in shaping and coincidence (it imprints with shaping metal mold). In addition, a spiral 
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configuration, a radial furrow configuration, etc. may be adopted as a configuration of a dynamic 
pressure slot. 

[0034] Shank 2a of the shank material 2 is inserted in inner skin 8a of a bearing sleeve 8, and flange 2b 
is held in the space section between bottom end-face 8c of a bearing sleeve 8, and end-face 10a of the 
thrust member 10. Moreover, a lubricating oil is refueled in the building envelope of the housing 7 
sealed by seal section 7a. 

[0035] The field (field of two upper and lower sides) used as the radial bearing side of inner skin 8a of a 
bearing sleeve 8 counters through the peripheral face two al and radial bearing clearance between shank 
2a, respectively at the time of rotation of the shank material 2. Moreover, the field used as the thrust- 
bearing side of bottom end- face 8c of a bearing sleeve 8 counters through top end-face 2b 1 and the 
thrust-bearing clearance between flange 2bs, and the field used as the thrust-bearing side of end-face 1 0a 
of the thrust- section material 10 counters through bottom end-face 2b2 and the thrust-bearing clearance 
between flange 2bs. And with rotation of the shank material 2, the dynamic pressure of a lubricating oil 
occurs in the above-mentioned radial bearing clearance, and non-contact support of the rotation of shank 
2a of the shank material 2 to a radial direction is enabled with the oil film of the lubricating oil formed 
in the above-mentioned radial bearing clearance. Thereby, the 1st radial bearing section Rl and the 2nd 
radial bearing section R2 which enable non-contact support of the rotation of the shank material 2 to a 
radial direction are constituted. In coincidence, the dynamic pressure of a lubricating oil occurs in the 
above-mentioned thrust-bearing clearance, and non-contact support of the rotation in both the thrust 
direction is enabled with the oil film of the lubricating oil to which flange 2b of the shank material 2 is 
formed in the above-mentioned thrust-bearing clearance. Thereby, the 1st thrust bearing section SI and 
the 2nd thrust bearing section S2 which enable non-contact support of the rotation of the shank material 
2 in the thrust direction are constituted. 

[0036] The hydrodynamic bearing equipment 1 of this operation gestalt is assembled in a mode as 
shown in drawing 5 - drawing 8 . In addition, as for drawing 5 - drawing 8 , drawing 2 and the upper and 
lower sides have reverse sense. 

[0037] First, a bearing sleeve 8 is inserted in inner skin 7c of housing 7 (you may press fit.), and the top 
end-face 8b is made to contact seal section 7a, as shown in drawing 5 . Thereby, the shaft-orientations 
location to the housing 7 of a bearing sleeve 8 is decided. And a bearing sleeve 8 is fixed to housing 7 in 
this condition. 

[0038] Next, as shown in drawing 6 , a bearing sleeve 8 is equipped with the shank material 2. In 
addition, a radial bearing clearance can be set up with a sufficient precision by measuring the inside 
diameter, where a bearing sleeve 8 is fixed to housing 7, and performing dimension matching with the 
outer-diameter dimension (it measuring beforehand.) of shank 2a. 

[0039] Next, insert the thrust member 10 in inner skin 7c of housing 7 (you may press fit.), promote to a 
bearing-sleeve 8 side, the end-face 10a is made to contact bottom end-face 2b2 of flange 2b, and top 
end-face 2b 1 of flange 2b is made to contact bottom end- face 8c of a bearing sleeve 8 at coincidence, as 
shown in drawing 7 . This condition is in the condition of thrust bearing clearance zero (the thrust 
bearing clearance between the 1 st thrust bearing section S 1 and the 2nd thrust bearing section S2 is 
zero). In addition, immobilization to the housing 7 of a bearing sleeve 8 may be performed in this phase. 

[0040] Next, only the dimension delta (delta=delta l+delta2) equivalent to the total quantity of the thrust 
bearing clearance between the 1st thrust bearing sections SI (magnitude is set to delta 1.) and the thrust 
bearing clearance between the 2nd thrust bearing sections S2 (magnitude is set to delta 2.) makes the 
thrust member 10 displaced relatively to shaft orientations to housing 7 and a bearing sleeve 8 at the 
shank material 2 and **, as shown in drawing 8 . And if the thrust member 10 is fixed to housing 7 in 
the location, the predetermined thrust bearing clearance delta (delta=delta l+delta2) will be formed. 
[0041] According to the above-mentioned approach, a thrust bearing clearance zero state is once 
realized, actually combining each component part of hydrodynamic bearing equipment 1. Since shaft 
orientations are made to carry out specified quantity relative displacement of the thrust member 10, 
housing 7, and the bearing sleeve 8 and a thrust bearing clearance is formed from the condition the 
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assembly precision of the bearing sleeve [ as opposed to housing 7 only by managing the above- 
mentioned shaft-orientations relative displacement delta (delta=delta l+delta2) ] 8, and a thrust side (8c 
— ) A thrust bearing clearance can be formed with a sufficient precision, without being influenced of the 
profile irregularity of 10a 5 2b 1, and 2b2, the shaft-orientations dimensional accuracy of flange 2b, etc. 
[0042] Drawing 9 shows the hydrodynamic bearing equipment 1 1 concerning other operation gestalten. 
This hydrodynamic bearing equipment 1 1 carries out the component part of the housing 1 7 of thin meat, 
the bearing sleeve 8 and the thrust member 1 0 which were fixed to housing 1 7, the shank material 2, and 
the seal member 9, and is constituted. In addition, the sign same about the same components and the 
same part is substantially attached with the hydrodynamic bearing equipment 1 shown in drawing 2 , it 
is shown and the overlapping explanation is omitted. 

[0043] Housing 17 was formed by press forming (spinning) from the metal plate (a plate or pipe 
material), and is equipped with cylinder-like flank 17b and annular stop section 17a prolonged in the 
bore side from the upper limit of flank 17b at one. The bore of the lower part 17bl of flank 17b is 
formed in a minor diameter a little rather than other parts, and both boundary part has become the level 
difference section 17b2. In addition, although the level difference section 17b2 is formed with this 
operation gestalt by extracting the lower part 17bl of flank 17b to a minor diameter a little rather than 
other parts, the thickness of the lower part 17bl of flank 17b and other parts may be changed mutually, 
or the level difference section 1 7b2 may be formed by, for example, making the part corresponding to 
the above-mentioned boundary part locally crooked in a bore side. Moreover, the level difference 
section 1 7b2 may be formed over the perimeter, and may be formed partially [ a circumferencial 
direction ] to two or more places. 

[0044] It is fixed to the upper limit section inner circumference of flank 1 7b of housing 1 7, and the seal 
member 9 is pinched by shaft orientations by stop section 17a of housing 17, and top end-face 8b of a 
bearing sleeve 8. Inner skin 9a of the seal member 9 counters through the peripheral face two al of 
shank 2a, and predetermined seal space. 

[0045] The hydrodynamic bearing equipment 1 1 of this operation gestalt is assembled in a mode as 
shown in drawing 10 - drawing 12 . 

[0046] First, insert a bearing sleeve 8 in the inner circumference of flank 17b of housing 17 (you may 
press fit.), the bottom edge (end-face 8c side) is made to contact the level difference section 17b2 of 
flank 1 7b, the seal member 9 is further inserted in the inner circumference of flank 1 7b of housing 1 7 
(you may press fit.), and top end-face 8b of a bearing sleeve 8 is made to contact, as shown in drawing 
10 . Thereby, the shaft-orientations location to the housing 17 of a bearing sleeve 8 is decided. And a 
bearing sleeve 8 and the seal member 9 are fixed to housing 1 7 in this condition. Then, the top edge of 
flank 17b of housing 17 is deformed by flexion to a bore side, stop section 17a is formed, and the seal 
member 9 is made to contact, in addition ~ as a means to fix one side or the both sides of a bearing 
sleeve 8 and the seal member 9 - flank 17b of housing 17 — **--** is good in total, in this case, the 
periphery of one side of a bearing sleeve 8 and the seal member 9, or both sides — a crevice — preparing 
— this crevice — flank 17b --********-- it is good to make it like. Or the immobilization to the housing 
17 of these components is also omissible by pressing one side or the both sides of a bearing sleeve 8 and 
the seal member 9 fit in the inner circumference of flank 17b. 

[0047] Next, as shown in drawing 1 1 , a bearing sleeve 8 is equipped with the shank material 2. And 
insert the thrust member 10 in the inner circumference of the bottom edge 17bl of flank 17b (you may 
press fit.), promote to a bearing-sleeve 8 side, the end- face 1 0a is made to contact bottom end-face 2b2 
of flange 2b, and top end-face 2b 1 of flange 2b is made for coincidence to contact bottom end-face 8c of 
a bearing sleeve 8. This condition is in the condition of thrust bearing clearance zero (the thrust bearing 
clearance between the 1st thrust bearing section SI and the 2nd thrust bearing section S2 is zero). 
[0048] Next, only the dimension delta (delta=delta l+delta2) equivalent to the total quantity of the thrust 
bearing clearance between the 1st thrust bearing sections SI (magnitude is set to delta 1.) and the thrust 
bearing clearance between the 2nd thrust bearing sections S2 (magnitude is set to delta 2.) makes the 
thrust member 10 displaced relatively to shaft orientations to housing 17 and a bearing sleeve 8 at the 
shank material 2 and **, as shown in drawing 12 . And if the thrust member 10 is fixed to housing 17 in 
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the location, the predetermined thrust bearing clearance delta (delta=delta 1 +delta2) will be formed. 
[0049] Drawing 13 shows the hydrodynamic bearing equipment 21 concerning other operation gestalten. 
This hydrodynamic bearing equipment 21 carries out the component part of housing 27, the bearing 
sleeve 8 and the thrust member 10 which were fixed to housing 27, the shank material 2, and the seal 
member 9, and is constituted. In addition, the sign same about the same components and the same part is 
substantially attached with the hydrodynamic bearing equipment 1 shown in drawing 2 , it is shown and 
the overlapping explanation is omitted. 

[0050] Housing 7 is formed in the shape of a cylinder by the MIM method from metal powder, such as 
magnesium, and the inner skin 27b is a configuration straight to shaft orientations. 
[0051] The seal member 9 is fixed to the upper limit section inner circumference of housing 27, and the 
inner skin 9a counters through the peripheral face two al of shank 2a, and predetermined seal space. 
[0052] First, the hydrodynamic bearing equipment 2 1 of this operation gestalt fixes the seal member 9 to 
housing 17, and assembles it in the same mode as drawing 5 - drawing 8 after that. 
[0053] Drawing 14 shows the hydrodynamic bearing equipment 3 1 concerning other operation gestalten. 
This hydrodynamic bearing equipment 31 carries out the component part of housing 37, the thrust 
member 10 fixed to housing 37, and the shank material 2, and is constituted. In addition, the sign same 
about the same components and the same part is substantially attached with the hydrodynamic bearing 
equipment 1 shown in drawing 2 , it is shown and the overlapping explanation is omitted. 
[0054] Housing 37 was formed by the MIM method from metal powder, such as magnesium, and is 
equipped with radial bearing side 37a of the 1st radial bearing section Rl, radial bearing side 37b of the 
2nd radial bearing section R2, thrust bearing side 37c of the 1st thrust bearing section SI, and 37d of 
sealing surfaces. For example, dynamic pressure slots, such as a herringbone configuration and a spiral 
configuration, are formed in the radial bearing sides 37a and 37b and thrust-bearing side 37c, and these 
dynamic pressure slot is formed in shaping of housing 37 and coincidence (it imprints with shaping 
metal mold). 

[0055] The hydrodynamic bearing equipment 31 of this operation gestalt is assembled in a mode which 
is explained below. 

[0056] First, housing 37 is equipped with the shank material 2. Next, insert the thrust member 10 in the 
lower limit section inner circumference of housing 37 (you may press fit.), the end-face 10a is made to 
contact bottom end-face 2b2 of flange 2b, and top end-face 2b 1 of flange 2b is made to contact 
coincidence at thrust bearing side 37c. This condition is in the condition of thrust bearing clearance zero 
(the thrust bearing clearance between the 1 st thrust bearing section S 1 and the 2nd thrust bearing section 
S2 is zero). Then, only the dimension delta (delta=delta l+delta2) equivalent to the total quantity of the 
thrust bearing clearance between the 1 st thrust bearing sections S 1 (magnitude is set to delta 1 .) and the 
thrust bearing clearance between the 2nd thrust bearing sections S2 (magnitude is set to delta 2.) makes 
the thrust member 10 displaced relatively to shaft orientations to housing 37 at the shank material 2 and 
**. And if the thrust member 10 is fixed to housing 37 in the location, the predetermined thrust bearing 
clearance delta (delta=delta l+delta2) will be formed. 
[0057] 

[Effect of the Invention] According to this invention, the hydrodynamic bearing equipment which was 
further excellent in the bearing engine performance with low cost can be offered. 
[0058] Moreover, according to the manufacture approach of this invention, a thrust bearing clearance 
can be set up often [ precision ] and simply, without being influenced of components precision. Thereby, 
the processing cost and assembly cost of components can be reduced. 
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7Xb«ggpS2#fSttMl3>. M. BTOfcOftSLt, 7. 

[00283 jswyyite. mm. ^y^^m 
vt<wm7bb. ]m7bcr>±.m*bft®miz-#nzm 

<?>?mm7 a 1 tt, S*gB2 aO^Jlffi2 a 1 ififagfli' 

c littdf fit* h V- b ^r?g«T» h . 

[00293 WgB*t2te, 0Ufcf , X 3 r>\/XW&>&. 
WraRt?*l> ttSP2ai:, «iS2a<?3T*fc:-*X 
lia'Jfrtlfttt fefifc 7 7 2 b b SHI*. T V^S . 

[00303 m%x 0 — 7*8ti, Witf , MS^JB*^ 

7"8cO±fflSffi8bli, Ai)i?y/7^v- ;NB7at 

[00313 ci^«as^a , c»js$<ifcHR^u-7'8 
&fi23 ( a ) tc^-rj; d*^u yy^-ym^ms.m 

8 a 1 , 8 a 2#*ft.-WUBtf3;h.4 . WiSmm 

[00 3 23 miX7XhWS^Sl£i07.7Xh 
WSHt^S, f*SAU-7*8C0Tffl!l«ffl8cWi, M 

nm3 ( b ) tcTK-r j: otcx/u y)m#.w>wi%.m 

[00333 H4tcjK-t.J:3tC, ^9^MBttl Oti, 



B7c<0T*»fcH£3*i*. »2X?XM«g«S2 
<r>XyXYimmttf:Z>. XyXhUttl OOiffiBl 0 
afcfi, WitfH4 (b) fc^tid^yy^-y 
J&K^fjES 1 0 a 1 ifiMS&tih . X MBtt 1 0 

s-m i Mffif»«-r**&. zcommm ioai tei&e 

[0 0 34] •W»tf2««»2att««^U-7'8tf5rt 
JUB58aW¥A£il. btt(*gxy-:/8 
ciX7X Vm* 1 0 CDSffi 1 0 a fc (OH 

[0035] WgPW2^[IIKB$, tfcgx 'J-ySOrtJ^ 
ffi8atf55yr;H«BBk!5r4«« (±T2«BfO« 
«) tt, «VWU Wa2 atf>JMBH2 a 1 5 VTA> 

fflPSffi 8 c cox 5 x hWgffi fc * & ffltfu ? 5 y >-'gP 2 
b^±MSffi2 b 1 £X5X MiSHRtetfLTttm 
I, XyXhmt 1 O^SsiMl 0a^7XM§IJ; 
& & ffittti 7 9 y sm 2 b tf>TW8iB 2 b 2 1 X y X Y 

mm 2 <T)®M 2 a tf±iZy 5/*T;mK«tBlrt 
t£M£8§*U. ^iKCiO. Wm2*yi;Tl\s-fi$\ 

KEieaftfciHsiBa^rt-s* 1 5 ^r/HttSSBR 1 1 

*2 5^/Pll««R2fc#aiJ«$ii4. IWfc, JJE 

xyx ymm^zmmmmm& i , was** 2 *> 

«sa*§*i*. zmz±<o. mm2ixyxv-fiHz 
®mmzmm3ffii-&% 1 hm%$zs 1 his 

[0036] diOUfS^cOKEtt^B 1 ti. fltt. 
tf. E8l5~a8t:*1-J:d=firJDWcaiT*. ft. 15 

[0037] 41*. 05fcjS1\fc?fc:. ttgX'J-78 

z^v i?y 77 cofimm cizftAt (EALTk& 

K ) . *<0±ffl«B8b£S/-;H»7afcS*S-£ 
2). ClixCJ: 1 ). WSX»J-7*8<?)A'7v f >'^7fc^tt 

y8*A«7^>^7tE^t-§. 

[0038] meiz^t^oiz. wmt2*w 

y 7 7 iz®% uz mx-tnftmmzwfc ixnz. 
m%2 ammm (^m^txaK. ) 
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[0039] o^'t, m7tZnitJLitZ, xyxvmt 

1 oz>^vyy7<7)ftmm7 ci<zft\L (EAi/ct 
m\ ) . m^x^-ys^zmv-mx . tntm 

1 0a£75V^2b^TWBBff2b2fcSig3-li\ 
RB#fc N 7 5Vs^2btf)±HiSffl2bl£ltR.xy- 

^8<0T««8iB8c{cS»S*&. CWRB* 4 , 
HUSHiia-trn (SUX?xMttg«5SlfcJ:tf82X 

&4. ft. ttSXU-7*8<0A^yy/7{C*rtSllg 

[0040] o^t. 08 3 fc, x^xhgW 

1 0Sr«®«2tfft=. fSlXyXhfiilggPS lcox? 

^n*sH9a ) tm2x5^h 

ttgg|5S2<0X7XhttSPfia 2£-f 
*. ) O^fHICffiS-ri-^ffi* ( 8 = 8 1+8 2 ) tf 
It. A->^V7'7fcJ:l^i^ l J-7 , 8^*fL-Ctt*[6l 

wx->w t Jy?7i l zwfet&t. m^xyxhrnmp. 

1&8 (8 = 81 + 82) 1flmZtll>. 
[0041 ] IBWJsmz Jttlg . ilEWS^g 1 

A^y*y^7fcJ:t/iaSxy-7"8tS:W*|6]{;Br^l: 
cO«*[6lffi»»ilS5 (5 = 51+52) sea-tftfc* 

ttT. >^Vy?7 lZm-hWx:XV-7°S<7)mLtt%. 
^7^M(8c, 10 a. 2bl. 2 b 2 ) COfflft 

K. 75yy«2b^«rtrifii^ffi»a^)||»sstt* 

[ 0 0 4 2 ] 09 «. fl!!<0ldfe»Sl(cffi£iiffi|lkS@8S 
1 lSr^LT^I.. ^colftEWS^Ml Hi. 
«>x>^l 7t. A^^'y^i 7«$^1§X'J 
-y8fcJ;l>'X7Xh^«l Ofc, Wg5«2t. 
m9t£®m8 > LXffif&Ztih. ^ 02(c^1-» 

Ews^a i tm®Mzm~cr>®&m&mz^xte 
®-<m%znix*L, mtthmmmmh. 

[0043] i\fjVytf\ 7ti, 0Jitf, («« 

xtiv^rw) frh7vx$m (Roam) 

/I. R^i^^lffl^ 1 7 b fc . m% 1 7 b^±«*»fertg 
flWc-*t:8i^fclB«0«Rit» 1 7 a fc Srfil^TV^. 
fflg? l 7 b ayY<m% i 7 b l <ortStifttf5Si» i 0 1 

«=F/J>gfc»j* Sii, W#<^«ff»iK4gai» 1 7 b 2 
(c«rr>TV^ft. iOHiBBJBTtt. fflSBl 7bcoT 
1^1 7blS«W«IWJ: Ot>^hSfc«*Ci:T 
gUSai 7b2S:»lSL-C04*«, «itf. Ml 7 b 
1 7 b 1 fctetffcHtoffiEfcfflSlcJIfrfetf 

fflfc^awtaias-frii fc-csnas 1 7 b 2 

Tfcii\ g^Sl7b2ti. £Mlcirt:o7ft 
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[0 0 44] ->~/imt9it. i\*>\?yf\ 

1 7 aftjhS 1 7 a fc MS* U -r8(?5±liP8ffl8 b i 
?«»$;h.*. 5^-;l«tt9^rtfflffl9at4. MSB 2 a 
OW3M2 a 1 bm&<n^A^*1tLXtWt?l» 

[0045] z(om&&i&co®Ew%3iiS. int. mi 
a , mi o -m 1 2 tc^-r *. 3 =5r©«rffliT § . 
[0046] ai\ mi oiz^-fkok, w%xv-y 

S&\*7 S J>?1 7cr>m$l 7 b<DfomzftAl (EA 
LXi>&\ ) . *0>TflWS» («8cc0ffl) (MR 
17b<D&Hg&l 7b2fcSiS3-li\ ^-/l^ 

«9*Ai>5;y^i7«OWa517b<OrtHt:JfAL (E 
ALTiJ^. ) . tt5f^U-^8<0±HJ|ffi8bfc:a 

7 izfti-imiiftimrfmt 4 . £<or«t*i 

gXU-7'8fc<J:Vv— i\%m<**)\*)\/vyi 7fcH 
£*4. -toft. >\*>\?V*\ 7WfflSai 7bO±fflffl 
«5*rtgOB(cJIftSE»S-frTflUt«17aS:»«L., v 

^170Httl7b*ihMM>-C(>J:i\ MS 
ZlWXtsZ, z (OWmzM® l 7 b £ fln®* 4 J: 3 1 
<0-#XM3R;fr£fillS 1 7 b OftmzEAtl ZtX. 

[0047] 0 1 1 J: o fc, Wgfftt 2 Sr 

•5tX'J-78fc:»IW4. *l/C, X^Xl-S&ttlO 
SrMffi 1 7 b cOTfflffiS 1 7 b 1 OrtJS Wf A L- ( EA 

<7)ffi® 10aS77y^2b OTMtffl 2 b 2 K £& 

mmiz, 77>^2bo±raisffi2b isms 

^U-7*8^)T0lsiiii8cfc:a«s*4. i<o««*«. 
*?*Hllgl«BHfn (mix^^hfflS^S lfc*.tf 
m2X77sh#SS15S2c0X7Xhtt^ra* { -fe'o) *> 

[0 04 8] 121 2^-fJ:^^, XyXYU 

Ml 0Sr«g?tt2fc#t=, JBlX?.xMlll5»Sltf>X 
9*MIKN(H (*S3£5 lfc-*-4. ) £352X5* 
M»S»S20>.X9.XHtt»Wai (*£$£52fct 
4. ) 0£ftM£ffli-f4^fj£5 (5 = 5 1 + 52) it" 
It. *\*rS?y?l 7fcJ:l^SX'J-7"8tc:WLTtt^ 

mx^vyy \7 nzm^tht. m^xyxhm 

%fflg\d (5 = 51+52) jWBfiSfi*. 

[ o o 4 9 ] i2 1 3«. mnmmmizfamKwgm 

fi2 l£^LT^4. £tf>»£Ettg£B2 1tt. a->>! 



>^2 7i:. A<7^>i/2 7tC@^$iX7tfSSX'J-y 
8fcJ:VX5XM$«l 0t, HMEtt2&. v<-/Httr 
9t£M35FpLTlfj£;Sft4. ft. 0 2 ^-fiSEtt 

sgs i fc $m.mzn-<r>um.vumz^\ vaiR- 
[0050] a > ? 7 it, mm. vriisvj** 

®2 7 bttWrtrrtfc:^. hu— h%ffi£Xfoi . 

[005 1 ] ;l^Ptt9ti s )\*)i?y?2 7ff)±tm 
ftmzffifcZtl. *<0rtffiiB9att. «£*2aaftJ3lffi 
2 a 1 fcffCO^/HSN&ftLTJffll?'*. 

[0052] <! cr>mMBmnmEM%$iW 2 1 li, * 

•f. ^-7paw9*A«>s;y^i 7icffljeu **>a, 

12 5 -08 fc HttcoMWTftiT 4 . 
[ 0 0 5 3 ] 12 1 4 it . ffiOHttffimitt&ailEW&S 
fi3l£*LT^4. i<0»£E(i5S»II3 ltt. A^y* 
>-^37t, >N*y5^3 7fcffl£8*lfc*5*MWf 
lOfc, Wa5«2i:Sr«Sta5aLriiJ«$tl4. 12 

2 (c^tfftJBBM^IB 1 fcH®WWS|-wap D B ai/afiC 

8&"t4. 

[0 0 54] A->^'y^3 7(J, ffilitf. V^-v<7A 
flW)AII»**»^M I Mffi-C^fiKSn. mi 7iS7)\M 
S«R 1 0 5 x'T^WSE 3 7 a t B 2 y VTiWSM 
R2<r)y ; J7)VmM37bt. BlXyXYW&US 
l<nXyXYW^M37 ct. /Uffl3 7 dfcHt* 
TV^4. Mitf, 5yT;Ml«ffl3 7a. 3 7b, 

x htt^B 3 7c tti , ^ 'j y/-K-y^^AV 5 

[0055] I WHJfiBS^ilEttSgg 3 1 tt. 0|i 

ar, vmzim-tiXo^wmvmiLXi. 
[0056] t-r. mmtt2&^ i Jy73 7 izmmt 

SPl*lJf{c#AL (EAUTt>^v\ ) , -5-OfflffllOa 

*7?yi»»2b(©TflWlfB82b2tcS»<»*. 

tc, 7 9yy»2btf5±fflBSffi2blSr^9XMftgffi 

3 7ctCitfg§-tt4. X7XMS»' 

n (JB1^5^MIK»Sl*jJ:t^»2^5^Ml«« 
S 2 <7)X 9 X h MSHKBI^ Q ) ^*t®T?> 4.^«0 
fjfe. X^^MiBttl OS:ttg5«2t#t. 
ttg^S1^5^httgPtra (A^3£51fc-t 
4. ) tm2X57.hfflSaS2c7)X7^httSP«ra 
(*#3£52fc-f4„ ) O^ftSJcfflS-rS^+ffi* 
(5 = 51+52) ^'it. Ai>s;y/37fc»LTtt* 
flfcfflW»»3-£&. X57.ha5^1 0S:-5-<O 

fflSTA^j;^3 7tCllg-r4i:, mfecoxyxbn 
SPt^5 (5 = 51+52) *^$ix4. 
[0057] 

im&KhSki *mnz£tii,f. £*)-m&3xhx% 
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[00 58 3 itz. *»flO«Jt*1£KJ:fitf. ffiftft 

< pomn^sMth zttfx'th. z tuz x *) , «a 

[11 3 *fMB^)ia»B«fcffi6»EttS«B&lrt«. 

[12 ] *wmmBBiz®z®im%gmz*-m 

[13 ] ttg* 'J -^<7)»fffll {13(a)}. TWB 
ffi£*-fl <13 (b) } -Chh. 
[14] X7^hSB«^Bfffil (14 (a) } . ¥ffll 
(14 (b) ) X'hh. 

[15] m2iz7^-mm&mscom±xm^-tm 

iTftS. 

[16 3 12fc^t-S6EWSgS^fflji:lS^^-rBrffi 
1"CJ)I>. 

[173 i2tc^-rii)Ett^a^«jtxs^^t-Bfffi 
i-e*s. 

[18 3 1 2 t^-riSffittS^a^ffliXS^^-f Brffl 
l-CftS. 

[19 3 *^HSWffiOHSfi»®t«l.»E«l^aS:* 

[110 3 19t^-r«)Elig|ia^Mi:lgSr^-rBr 
BIT* 6. 

1113 H9t:^f»ra»gsai«offliig&*tBf 



KIT* 4. 

[112 3 H9t=5^»EIWa«l<OlBilS**tK 
HITS) I). 

[11 3 3 *^Oftec7)||i5|»ffit^|>l!)iEtt^BS- 
^fBrffilTJ)!). 

[ii4 3 *mvmcr>mmmBmmEm%imz 

[##<0l&BJi3 
1, 11. 21. 3 1 
2 MigBtt 
2 a Mgff 

2 b 7 7yy'S 
2b 1 ±{fflffiffi 
2b 2 TRI 
7, 17. 27, 37 

7 a 

8 »SXU-y 
8 a rtJUffi 

8 b ±fflJ«H 
8c T18I 

9 ^-/l-gBtt 

10 XJAhffit 
10a ffiffl 

Rl »19^*r/K*«S 
R2 *J2 5>''7/HMHW 
SI »U7^hiSSi 
S2 



[in 



[123 



[14 3 



ai 



2 8 3 



0 




2b 10 G 4 5 




( a ) 



10a 



LOal 



( b ) 





[06] [07] 
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[08] [09] [010] 




Si io» io 



•1 

(& 1 ) )03-23995 1 (P200 3-23995 1 A) 

(5i)int.ci.7 mmm fi <##) 

HO 2K 7/08 HO 2 K 7/08 A 

F*-A(##) 3J011 AA04 AA06 AA12 BA02 CA02 

DA02 JA02 KA04 LA01 
3J016 AA02 AA03 BB01 CA03 
3J017 AA01 BA01 DA01 DB07 DB09 

HA01 HA04 
5H605 AA07 BB05 BB10 BB14 BB19 

CC04 DD03 DD05 EB02 EB06 

EB21 EB28 
5H607 BB01 BB07 BB14 BB17 BB25 

CC09 DD03 DDI 5 GGOl GG02 

GG12 GG15 GG25 JJ04 JJ06 



